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PREFACE
The purposes which this thesis is designed to fulfill are
several. First, it is written in partial fulfillment of the
requirements for the degree of Master of Education.
Second, it is hoped that this thesis may be a significant
contribution to the reorganization of mathematics on a function-
al basis
,
Third, it should prove provocative of serious thought to
teachers of secondary school algebra who have been experiencing
considerable pupil-difficulty with the written problem work in
out-of-date textbooks.
Fourth, it is specifically an Investigation to determine
what changes in form and content of written problem work in tmo
unknowns have been made during the hundred or more years that
American texts in algebra have been published.
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Introduction
It is common knowledge among teachers of secondary school
algebra that most pupils experience considerable difficulty with
the vrritten problem work in both one and two unknowns. Usually
the pupil is able to grasp the fundamental processes of addition,
subtraction, multiplication, and division of algebraic numbers
with comparative ease. The solution of linear equations in one
unknown follows easily and naturally. Later on, the solution of
simultaneous linear equations offers no difficulty. Trouble is
met, in most cases, in the written problem work which follows on
after these last two topics. It is with the intent of throwing
light on this difficulty that this study is made.
To retrace a little, simple linear equation solutions seem
to give no trouble at all with average or even dull pupils . It
is apparently at the introduction of literal equations that the
confusion and difficulty is first encountered. The pupils see
little or no practical use in the large number of literal equa-
tions they are required to solve. The main trouble, however, is
met in the next step which contains the written problem. Although
the algebra involved in the written problem work is no more dif-
ficult than in simple linear equation solving it gives trouble
almost universally. The same thing is true of written problems
in two unknowns. Simultaneous equations are easy to handle, but
when complicated by presentation in written problems the same
trouble arises. Obviously, the trouble is not in the algebra it-
4
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6self but in the nature of the written problem or its interpretation.
In the light of this study it would appear that the bulk of the
difficulty lies in the nature of the problem work presented.
Exactly how great a part any language-difficulty in the interpreta-
tion of the problem may play is rather hard to ascertain since so
much of the trouble Is due to the nature of the problems themselves.
Parents are wont to blame problem-solving difficulties on
poor teaching. Teachers attribute these to one of two things.
An inexperienced teacher may lay the responsibility to individual
inattentiveness or lack of application. This answer to the
problem is not reliable when one considers that case after case
arises where pupils of honor rating repeatedly fail to grasp
the written problem work - meanwhile succeeding easily in all of
the algebra not involving it. The better teacher will often
perceive that the trouble lies in the problems themselves, part-
icularly if the textbook in use is old and out-of-date.
The lack of functional value in the written problem exercises
indicates opportunity for constructive change in the content and
method in the secondary mathematics program.
The written problem work found in most of the textbooks
that are in use today seems to present a rather deplorable
picture of the failure of American education to keep abreast of
the times in the field of secondary mathematics, at least. It
Krould almost seem that the aim of the authors of the problems
nras to completely hide the meaning in a cloud of tricky phrasing.
This comes naturally from the fact that many of the problems in
ilgebra have originated as puzzles. The situations and subjects of the
11
7problem exercises are usually so artificial and unlikely as to
have little or no appeal to the pupils who have to work them.
It would seem that the problems as they commonly are written
could serve only the purpose of obstacles or puzzles in a game
or race. To require their mastery as part of a scheme of an
education for life in the adult world seems totally unwarranted.
The explanation of the obsolete character of the written exer-
cises apparently lies in two reasons. First, the form has been
automatically and unquestioningly handed down by tradition,
almost without change. Second, when the first problems were
written the idea of mental discipline as the main goal of all
education was in vogue.
Some simplification has taken place in the century but
much more is needed. The written problem work must eventually
Justify itself on the basis of the current objectives of educa-
tion.
-
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I - Method of Procedure
In order that any logical conclusions might
be reached as to changes in type and frequency of written prob-
lem work in two unknowns it was necessary to choose and analyze
a group of algebra texts which would be representative of the
time period covered by this study. This period runs from 1300
to date, roughly. In accordance with this policy nine standard
texts have been selected for analysis, beginning with Bonny-
castle in 1808 and ending with Wells and Hart in 1929. The
texts and editions have been so chosen as to be fairly well
spaced over the time lapse.
A - The Texts Included in This Study
An Introduction to Algebra - 1808 (London)
John Bonnycastle
Elements of Algebra - 1843
Jeremiah Day and James B # Thomson
A Practical Treatise on Algebra - 1852
Benjamin G-reenleaf
Elements of Algebra - 1881
George A. Wentworth
First Year in Algebra - 1911
William J, Milne and Walter F. Downey
Second Course in Algebra - 1911
William J» Milne and Walter F. Downey
*•
-
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Algebra - 1926
William R. Longley and Harry B. Marsh
First Course in Algebra 1927
Fred Engelhardt and Leonard D. Haertter
Modern Second Course in Algebra 1929
Webster Wells and Walter W. Hart
B - Systems of Classification
Limits of the problem
The problem of the study must be clearly de-
fined in order that the data may be properly interpreted. The
task undertaken is an analysis of the types of written problems
in two unknowns in linear equations. A subordinate analysis has
been made of the different equations under each type of problem.
The study has been rigidly confined to linear equation problems
in two unknowns only.
functions have been included as simultaneous equations. These
errata have been noted and eliminated from this study. The
hyperbolic functions of this nature have in most cases arisen
from problems of work, investment and area. In the work-equa-
tions the form is usually that of a fractional equation with the
two unknowns as denominators. In investment problems where both
rate and principal are unknown an xy term results from the ex-
pression representing the interest. In area problems an xy
(a) Non-linear equations
In several of the texts non-linear
•1
«
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term results from the product of length times width. There are
a very few problems concerning the reciprocals of numbers. These
of course give hyperbolic function.
In Greenleaf, Wentworth, the two Milne-Downey
books, Engelhardt and Haertter and Wells and Hart, the authors
either did not notice or else considered it inessential to' com-
ment on the fact that they were including hyperbolic functions
among the linear problems. In Longley and Marsh special mention
is made of this type and they are classified as special equa-
tions which can be solved after the method of simultaneous linear
equations.
The following are the numbers of non-linear
function problems included in the various texts:- Bonnycastle
- 0; Day and Thomson - 3; Greenleaf - 1; Wentworth - 16
;
Milne-Downey
-1st- - 5; Milne-Downey -2nd- - 15; Longley
and Marsh
- (special notation made); Engelhardt and Haertter
- 4; Wells and Hart - 6.
2 - Classification by types
The two-hundred and eighty-three problems
of the study fall more or less naturally into twelve types de-
pending on the subjects of the problems. The types are age,
capacity, cost, distribution, geometry, investment, mixture,
noney, numbers, uniform motion, value and weight. The types
|
have been defined and the problems rigidly classified. The def-
initions follow with a problem representative of each type.
(a) Definitions of types, and examples
of each

11
Age Problems
Definition: Two people of different ages give relation between
their ages at two different times. Required their present ages.
^ Example: The ages of two persons, A and B, are such that
seven years ago, A was three times as old as B; and seven years
hence, A will be twice as old as B # What is the age of each?
(Day and Thomson - 176 - 17)
Capacity Problems
Definition: Given numbers of two kinds of containers together
hold a given quantity. What is the capacity of each kind of
container?
Example: If 8 baskets and 4 crates together held 8 bushels of
tomatoes, and 6 baskets and 8 crates together hold 9 3/4 bushels,
what is the capacity of a basket and of a crate? (Milne-Downey
- 2nd - 152 - 48)
Cost Problems
Definition: Given quantities of two articles cost, together, in
two different combinations, two different sums. Required the
unit cost of each article.
Example: In Dawson, Alaska, recently, 2 tons of coal and 3
cords of wood cost together $68, If 3 tons of coal cost the
same as 4 cords of wood, what was the cost of a ton of coal? Of
| a cord of wood? (Milne-Downey - 2nd - 153-40)
Distribution Problems
Definition: A given total amount is distributed between two
-1
f
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things. Given a relation between the numbers in each part.
Find these numbers.
Example: At a certain election three hundred seventy-five
persons voted, and the candidate chosen had a majority of 91;
how many voted for each? (Bonnycastle - 84 - 6)
Geometry Problems
Definition: Two relations are given between the dimensions of a
geometrical figure. Required the dimensions.
Example: The perimeter of a rectangle is 280 feet. The
width is 20 feet less than the length. Find the dimensions,
(Engelhardt and Haertter - 256 - 1 D)
Investment Problems
Definition: Given two relations between principal, rate, time,
and interest. Find two of the four.
Example: A man invested $1000, part at 5% and the rest at 6%
yearly. If the annual income from both investments was $56,
find the amount of each investment, (Milne-Downey - 2nd - 150
- 16)
\
Money Problems
Definition: Problems about money, A sum is divided and relation
between parts given. Find parts. Another form of this type
occurs where two people have sums of money. Sums are varied and
the new relation given. Find sums.
Example: If A gives B $15, they will have equal amounts, but
if A gives B only $5, B will have only half as much as A, How
^ QJAvJ -.'ill - iU J- -*/ f ' ^' tv. 1 1 > ..r*/i ^ ' ' j «4> .a • - * -4**-- (£J
\
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much has each? (Longley and Marsh - 301 - 2)
Mixture Problems
Definition: Two substances at given prices are mixed to give a
given quantity at a given cost. How much of each substance is
needed?
Example: A merchant has two kinds of tea, one of which is
worth nine shillings and six pence per pound, and the other
thirteen shillings and six pence. How many pounds of each must
he take to form a chest of one hundred four pounds which will be
worth fifty-six pounds? (Day and Thomson - 247 - 13)
Number Problems
Definition: Two numbers in two different relations to each other
j
are given. Find the numbers. Variations include finding the
two digits of a number, and also finding the numerator and de-
nominator of a fraction.
Example: The sum of two numbers is 220, and if 3 times the
less be taken from 4 times the greater, the remainder will be
180, What are the numbers? (Day and Thomson - 178 - 27)
Uniform Motion Problems
Definition: Given two bodies moving at constant speeds over
measured distances. Two different relations between time, speed,
and distance are given. Required the speeds. Variations give
speed, and demand time or distance.
Example: A waterman rows 30 miles and back in 12 hours. He
finds that he can row 5 miles with the stream in the same time
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as 3 against it. Find the time he was rowing up and down re-
spectively. (Wentworth - 171 - 2?)
) Value Problems
Definition: Two things when valued with a third of known worth
are estimated at a sum. Relation between values of things
given. Find individual values.
Example: A person has two horses, and a saddle worth 50
pounds now if the saddle be put on the back of the first horse,
it will make his value double that of the second; but if it be
put on the back of the second, it will make his value triple thai
of the first; what is the value of each horse? (Bonnycastle -
85 - 15)
Weight Problems
Definition: Problems about weight. Two things together weigh a
given amount. Relation between weights. What is weight of
each?
Example: Bricks in common use are of two sizes, a brick of
one size weighing 2 1/2 pounds more than a brick of the other
size. If 6 of the large size bricks and 5 of the small size
bricks weigh 92 pounds, what is the weight of a brick of each
size? (Milne-Downey - 2nd - 152 - 38)
3 - Classification by equations
| All linear equations, if manipulated
sufficiently, can be reduced to the formula ± ax ± by = ^fcc.
Many variant forms of this equation result from the written
problem before simplification Is attempted. A frequency an-
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alysis of these variant forms has been made for each type of
problem.
II - Explanation of the Tables
The thirteen tables which follow are a
tabulation and classification of the two hundred eighty-three
problems analyzed. The fir3t twelve tables are a classificatior
by equations under each of the twelve types. Table XIII is a
type classification summary. Chart I gives this same informa-
tion in diagrammatic form.
The two hundred eighty three problems were
first divided into twelve types according to their subjects.
The method of classification by equations
under each tyoe was as follows. Each problem was carefully
read and both equations set down in the manner following most
easily from the wording of the problem itself. Letters a, b, c,
d, e, etc. were then substituted for the numerical values in the
equations. The various equations were then listed in a table
and the frequency of each equation shown with direct reference to
the statement of each problem in the appendix.
Three examples will illustrate the method
of procedure in classifying. The detail of the classification
of the first problem under the age, capacity, and cost tyoes is
shown in order that the process may be clearly understood.
Typical Solut ions
1. A^e problem 1. The ages of two persons, A and B, are
such that seven years ago, A was three times as old as B; and
seven years hence, A will he twl p.a as nlrl as B. What to the age
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of each? (Day and Thomson - 176 - 17)
Obviously is to be classified as an age
problem because of subject. Solution follows:
Let x as number of years in A's age
and y = " " " " B's "
Then x - 7 = " " " "A's age 7 years ago
and y - 7 = " " " " B«s " 7 "
Seven years ago A's age is three times as great as B's, there-
fore, x-7=3(y-7)
Also x +7 = number of years in A's age 7 years hence
and y + 7 = " " " " B's " 7 " "
Seven years hence A's age is twice as great as B's, therefore,
x + 7 = a (y t- 7)
By substituting literal values for the numerical values in the
two above equations we get
x - a = b (y - a)
and x-t*a = b(y+-a)
These two equations will be found listed
in Table I with the problems containing them in the body of the
table. It will be noted that these equations also occur in Age
problems - 8 and 10.
2. Capacity problem 1. The problem asks for the capacity
of a barrel and a case and hence is classified as capacity type.
Solution follows:
Let x = number of wreaths held by a barrel
and y = " " " " " " case
Then 6 x = " " " " «' 6 barrels
z_=_
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and 6 y = number of wreaths held by 6 cases, therefore,
6 x 6 y = 1800
Also 9 x sb number of wreaths held by 9 barrells
7 y r 11 M " " " 7 cases, therefore,
9 x + 7 y = 2250
Substituting literal values for numerical values we get
ax by = c
and ax + by = c
This equation will be found in Table II with all problems con-
taining it listed in the body of the table. It will be noted
that this equation is found twice in capacity problem 5 also.
3. Cost problem 1. The price paid for oranges and
lemons is required so the problem is classified as a cost prob-
lem. Solution follows:
Let x cost of a lemon
and y II ii an orange
Then 8 x If ii 8 lemons
and 4 y II it 4 oranges, therefore
8x + 4y 56
Also 3 x cost of 3 lemons
8 y
II II 8 oranges, therefore
3x + 8y 60
Substituting literal values for numerical we get
ax + by = c, and
ax +- by = c
This equation will be found listed in Table III with problem
containing them in the body of the table T It will be noted that
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this equation occurs twenty-six times in cost problems.
Description and Explanation of Tables , 1-12
The tables are more fully written than is
usual in order that they may be easily read. In the second
vertical column will be found listed all the equations found in
the type of problem. In the first column will be found the
serial numbers of the equations of the type. Across the top
will be found listed in chronological order the textbooks.
Under each text are three sub-headings. The first is the page
number in the text. The second is the problem number in the
text. The third is the appendix reference giving the number
of the problem in its type as found in the appendix of the
thesis. Thus a type number of 4 under cost problems means that
the statement of the problem will be found in the appendix as
problem 4 in the cost problems section. In the body of the
table under the proper textbook will be found listed all prob-
lems of the type which contain the listed equations. Totals
by texts and equations will be found at the sides.
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Explanation of Table XIII
This table is a summary of the twelve
tables preceeding. It shows the total number of each type of
problem appearing in each book. Vertically are listed the
twelve types and horizontally are the names of the nine texts.
The bottom row shows the total number of problems in each book.
Referring, for example, to Table XIII, page 36, we see that
there are eight problems in Bonnycastle, thirty-four in Day and
Thomson etc.
The last column shows the total number of
problems of each type.
Again referring to Table XIII, we see that
there are eleven age problems in all the books taken together,
five capacity and so on.
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Explanation of Chart I # Page 39
This chart is a frequency chart, and is compiled from
the summary table (table XIII.
,
page 39). It shows the variation
in the number of each type, graphically. The different types are
listed horizontally, and the number (totals) of each type, ac-
cording to texts, are listed vertically.
The textbooks are represented by the different colored
lines. Each horizontal line represents five problems. For ex-
ample, referring to Chart I., page 39, we find that there are five
problems in Engelhardt and Haertter; this book being represented
by the solid red line.

- 3^-
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Explanation of the graphs
These graphs show the arrangement and sequence of
the problems. Vertically are listed the types found in each
book. The horizontal figures are the numbers of the problems in
order in which they appear in the books. The lines connect each
problem to emphasize the consistency or variation of the arrange-
ment.
For example, in graph I, problem 1 is a "number"
problem, problem 2 is a "number" problem, problem 3 is a "number"
problem, problem 4 is a "mixture" problem, problem 5 is a "dis-
tribution" problem, likewise problem 6, problem 7 is a "value"
problem, and so on.
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III - Discussion of the Textbooks and Problems
One of the most apparent
changes in the written problem work during the period of this
study is in language and phraseology. In the earlier texts
the problems were worded in such tricky form that often times
the true meaning of the problems was obscure and difficult to
comprehend. Flowery language and intricate statement have been
largely discarded in the later texts. The language of the
later problems is clear, brief and to - the - point. It would
seem that the authors were making a conscious effort to make
the problem work a field in which the pupils can have success
and the pride of achievement rather than frustration and con-
fusion, thus reversing the older viewpoint.
The same thing is true to a
large extent in the algebra of the problems. The set-up of
the actual equations is less complex and involved in the later
books. Simple equations, representative of the type have be-
come the rule. It would seem that the purpose is not now to
present long difficult solutions, but rather to distribute the
learning time over many types rather than many exercises under
a few types.
Conformation to the trend of
the times can be noticed by comparing the subject of earlier
problems of one type with later ones of the same type. We
notice in uniform motion problems an evolution from men on
horseback to aeroplanes and speed boats. In distribution we
-
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see an evolution from guineas and moidores to golf balls and
theatre tickets. The trend is noticeable to a lesser extent
in other types.
Doubtless the tendency in
most of the texts to include hyperbolic functions was the re-
sult of adherence to tradition, or of failure to analyze care-
fully the problems. The fact that Longley and Marsh did make
note of such an inclusion is undoubtedly to their credit. When
one considers that linear systems are frequently taught by the
graphical solution method when the work is first introduced, it
strikes one as being not quite fair to include complex curve-
lineary functions without a word of explanation. These function's
will be found, as has already been mentioned, in work, interest,
area, and reciprocal problems.
The written problem work in
two unknowns has been and still is almost entirely on a puzzle
basis. The earlier problems had absolutely no practical appli-
cation and the later ones not much more. Although attempts
have definitely been made to make the problem work real, the
success in this direction has been negligible. There is a real
need for the inclusion in the algebra program of some function-
al problem work, or of a change in method to the appreciation
technique. There has been an attempt made in this direction,
but much more will have to come before algebra is brought up to
date.
We notice a more or less
siffnif j nant, tr>P-x\r\ 1n f grp p^q of s equenc e anfl ar^p^G^™^" 1-
.
I
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There is no apparent order or plan in the sequence of the prob-
lems in the earlier texts, but beginning with Wentworth and
reaching its climax in Longley and Marsh, and Wells and Hart, we
notice that problems of one type are grouped together for pre-
sentation. This method makes for an easier understanding of the
different types and is a definite step forward in algebra text
writing. In the earlier texts, there were few, if any, problems
worked out in the book by way of demonstration. In the later
texts, with grouped type presentation, we find an example of the
type worked out and followed by a group of similar problems.
This, tendency toward grouping is very apparent when one glances
over the graphs from Bonnycastle to Wells and Hart in chronolog-
ical succession. Although Engelhardt and Haertter appears from
the graph to be a regression to the old heterogeneous system of
arrangement, we find on investigation that there is type-grouping
of one type only which is followed by a miscellaneous section.
The problems in Wentworth, Longley and Marsh, and Wells and Hart
are almost entirely arrranged in type groups with example demon-
strations at the beginning of each.
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IV CONCLUSIONS
While certain reflections or conclusions seem evident,
the main purpose of the thesis has been to study, classify, and
summarize the equations in two unknowns as they occur in these
texts. This story is told by the tables which are available to
anyone reading the thesis.
The modern practice is to group the problems by types
with a demonstration problem at the beginning of each group.
This method is a definite improvement over the hit-or-miss ar-
rangement of problems with few or no demonstration examples whicl'
was the practice in the earlier texts. Variety of types rather
than many exercises under a few types seems to be the custom now
In the past century a definite trend toward simplifica-
tion in language, conditions, and equational form is apparent.
This view is corroborated by Dr. Sanford in her work on the
history of mathematics. On following through the equations in
the tables, and the problems in the aopendix, in chronological
sequence, a tendency toward modernization and simplification in
the subject and language of the problem which is probably in-
dicative of an attempt at establishing the problem work on a
better basis is noted. Since for ninety-five percent of the
pupils who now take it, algebra has no functional value, it
would seem that algebra should be taught on an appreciation ba-
sis. With this in mind it seems obvious that the problem work
must be sufficiently understandable and sufficiently simple that
every pupil may have success in the work if he really wants it.
It is in this direction that w#a note progress, ——
L
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APPE1JDIX
The purpose of this appendix is to provide statements
in full of all the written problems in two unknowns which have
been included in this study. This has been done in order that
instant reference may be available to every problem found in
tables. It is therefore possible to note, in examining any
table, the page reference in the appendix and turn directly to
it, thereby removing the possibility of misinterpretation of
any table or problem included in it.
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AGE PROBLEMS
1- The ages of two persons, A and B, are such that seven years
ago, A was three times as old as B; and seven years hence, A will
be twice as old as B. What is the age of each? (Day and Thompson
- 176 - 17)
2- A man has two children, to 1/3 of the sum of whose ages if
13 be added, the amount will be 17; but if from half the differen
of their ages 1 be subtracted, the remainder will be 2. What is
the age of each? (Day and Thompson - 246 - 8)
3- A says to B, if 1 /5 of my age be added to 2/3 of yours , the
sum would be 19 1/3 years. But, says B, if 2/5 of mine were sub-
tracted from 7/8 of yours, the remainder would be 18 1/4 years.
Required the sum of their ages, (Greenleaf - 86 - 3D)
4- If 1/7 of A's age were subtracted from B's age, and 5 years
added to the remainder, the sum would be 6 years; and if 4 years
were added to 1/5 of B's age, it would be equal to 1/14 of A's ag
Required their ages. (Greenleaf - 96 - 8)
5- A says to B, if 1/2 the difference of our ages were subtrac
from my age, the remainder would be 25 years. B replies, if 1/5
the sum of our ages were taken from mine, the remainder would be
1/3 of yours. Required their ages. (Greenleaf - 96
-to)
6- B says to C, if three years werettaken from your age and
added to mine, I should be twice as old as you. C replies, if
three years were taken from your age and added to mine, our ages
would be the same. Required their ages. (Greenleaf -08-22)
ice
e.
td

-50-
7- A gentleman, at the time of his marriage, found that his
wife's age was to his as 4 to 3; but, after they had been married
12 years, her age was to his as 5 to 6. Required their ages at
the time of their marriage. (Greenleaf - 98 - 25)
8- Seven years ago the age of a afther was four times that of
his son; seven years hence the age of the father will be double
that of the son. What are their ages? (Wentworth - 167 - 5)
9- The sum of the ages of a father and son is half what it will
be in 25 years; the difference between their ages is one-third of
what the sum will be in 20 years. What are their ages? ( Wentworth
- 167 - 6)
10- In 5 years A will be twice as old as B; 5 years ago A was
3 times as old as B. Find the age of each at the present time.
(Milne-Downey - 1st - 298 - 19)
11- Four times B's age exceeds A's age by 40 years, and one
half A's age is less than B's age by 5 years. Find their ages.
(Longley and Marsh - 307 - 4)
•
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CAPACITY PROBLEMS
1- A dealer packed 1800 Christmas wreaths in 6 barrels and 6
cases. Later he packed 225° wreaths in 9 barrels and 7 cases.
Find the capacity of a barrel; of a case. (Milne-Downey - 1st -
212 - 7 )
2- A train of 25 cars loaded with iron ore was run out on a
dock and the ore was emptied into pockets beneath the tracks.
The ore filled 7 pockets and 1/2 of another. To fill this last
pocket required 16 tons less than 2 extra car loads. What was
the capacity of a car? of a pocket? (Milne-Downey - 1st - 214
- 26 )
3- If the bleachers at the ball grounds seated 20^0 less,
they would provide 1/5 of the total seating capacity. If the
total seating capacity were 1000 more, it would be 4 times the
capacity of the bleachers
. How many do the bleachers seat?
(Milne-Downey - 1st - 217 - 47 )
4- Two tanks held 550 gallons of water. If one had held 75
gallons more and the other 125 gallons less, they would have held
equal amounts. How much did each tank hold? (Milne-Downey - 2nd
- 151 - 30)
5- If 8 baskets and 4 crates together held 8 bushels of tom-
atoes, and 6 baskets and 8 crates together hold 9 3/4 bushels,
what is the capacity of a basket and of a crate? (Milne-Downey -
2nd - 152 - 48)
Boston University
School of Education
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COST PROBLEMS
1- A boy purchased 8 lemons and 4 oranges for 56 cents. He
afterwards bought 3 lemons and 8 oranges for 60 cents. What
did he pay for each? (Day and Thomson - 178-26 )
2- A vintner sold at one time, 30 dozen of port wine, and 30
dozen of sherry; and for the whole received 120 guineas. At
another time, he sold 30 dozen of port and 25 dozen of sherry,
at the same prices as before; and for the whole received 140
guineas. What was the price per dozen of each sort of wine?
(Day and Thomson - 185-55 )
3- A gentleman bought 5 bushels of wheat and 6 of corn for
27 s.; he afterwards bought 4 bushels of wheat and 3 of corn
for 18 s. What did he pay per bushel for each? (Day and
Thomson - 250 - 46 )
4- A farmer hired 4 men and 8 boys for a week, and paid them
$40; the next week he hired 7 men and 6 boys for $50. How much
did he pay each by the week? (Day and Thomson - 251 - 47 )
5- A gentleman bought a horse and chaise for $208, and 4/7
of the cost of the chaise was equal to 2/3 the price of the
horse. What was the price of each? (Greenleaf - 99 - 27 )
6- A farmer sold to one person 30 bushels of wheat and 40
bushels of barley for $67.50; to another person he sold 50
bushels of wheat and 30 bushels of barley for $85. What was
the price of the wheat and of the barley per bushel? (Wentworth
- 168 - 8 )
7- The cost of 12 horses and 14 cows is $1900; the cost of 5
i
<
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horses and 3 cows is $650. What is the cost of a horse and a
cow respectively? (Wentworth - 168 - 10 D )
8- A grocer sold 2 boxes of raspberries and 3 boxes of
cherries to one customer for | 1 .08 , and 3 boxes of raspberries
and 2 boxes of cherries to another customer for $1,12, Find the
price of each per box. (Milne-Downey - 1st - 211 - 3 )
9- Under the present contract, it cost $24,15 less a year per
lamp to maintain electric lights in a certain city than it did
under the previous contract, and the expense of 6 lamps under
the previous contract was $46,35 more than that of 7 lamps now.
Find the present yearly expense per lamp. (Milne-Downey - 1st -
213 - 20 )
10- On the same day two seats in the New York Stock Exchange
sold for $192,500. If one of them had sold for $1500 less and
the other for $1000 more, the prices of the two would have been
equal. -Find the price of each, (Milne-Downey - 1st - 214 - 22)
1 1- Alvah earned $6 more a week than Malcolm. If the former
earned in 5 weeks as much as the latter did in 8 weeks, how much
was the weekly wage of each? (Milne-Downey - 1st - 215 - 35 )
12- John earned 6 dollars more a week than Louise, If the
former earned in five weeks as much as the latter did in eight
weeks, how much was the weekly wage of each? (Milne-Downey -
2nd - 152 - 32 )
13- In Dawson, Alaska, recently, 2 tons of coal and 3 cords
of wood cost together $68. If 3 tons of coal cost the same as
4 cords of wood, what was the cost of a ton of coal? Of a cord
of wood? (Milne-Downey - 2nd - 153-40 )
-« «
•
*
;
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14- If 10 pounds of chicken feathers and 6 pounds of duck
feathers cost $2.43, and 16 pounds of the former and 5 pounds
of the latter cost $2,37, what Is the cost per pound of each
> kind of feathers? (Milne-Downey - 2nd - 153-47 )
15- The cost of cooking meat for 1 hour averages 2 # 1?8 cents
less by gas than by electricity. If meat can be cooked 4 hours
by gas for .256 cento less than it can be cooked 2 hours by
electricity, what is the cost of each per hour? (Milne-Downey -
2nd - 154 - 52 )
16- To burn weeds along a railroad by a gasoline burner costs
$16.66 less a mile than to cut them by hand. It costs as much
to clear 160 miles by the former method as it does to clear 41
miles by the latter method. Find the cost per mile by each
method. (Milne-Downey - 2nd - 154-53 )
17- On one occasion a man buys 3 tons of hard coal and 2 tons
of soft coal, paying $51 • At the same prices he later buys two
tons of hard coal and 6 tons of soft coal, paying $62. What is
the price of each per ton? (Milne-Downey - 2nd - 327 - 10 )
18- In sending a telegram there is a fixed rate for the
first ten words and a fixed rate for each additional word. If
a message of 31 words costs $,98 and a message of 45 words costs
$1.40, what are these two fixed rates? (Milne-Downey - 2nd -
327 - 11 )
19- Either 30 pounds of sugar and 45 pounds of coffee or 55
pounds of sugar and 36 pounds of coffee can be bought for $13.95
Find the prices of sugar and of coffee. (Longley and Marsh -
307 - 1 )
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20- A plumber and his helper together received $14.40. The
plumber worked 5 hours and the helper 6 hours. If the plumber
had worked 8 hours and the helper 9 1/2 hours, they would have
received $22,95. What are the wages of each per hour? (Longley
and Marsh - 307 - 3 )
21- The wages of 10 men and 8 boys amount to $22.30, If 4
men together receive $3,40 more than 6 boys, what are the wages
of each man and boy? (Longley and Marsh - 308 - 9 )
22- A baseball manager purchased 8 bats and 1 1/2 dozen balls
for $34.20. If he had bought 6 bats and 2 dozen balls, he would
have paid $35.10. How much did he pay for each bat and each
ball? (Engelhardt and Haertter - 258 - 13 )
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DISTRIBUTION PROBLEMS
1- A bill of one hundred twenty pounds was paid in guineas
and moidores, and the number of pieces of both sorts used was
just one hundred: how many were there of each? (Bonny castle -
84 - 4 )
2- At a certain election three hundred seventy- five persons
voted, and the candidate chosen had a majority of 91; how
many voted for each? ( Bonny castle - 84 - 6 )
3- The mast of a ship consists of two parts: one-third of the
lower part added to one-sixth of the upper part, is equal to 28
feet; and five times the lower part, diminished by six times the
upper part, is equal to 12 feet. What is the height of the
mast? (Day and Thomson - 178 - 28 )
4- A lad expends thirty cents in apples and pears, giving a
cent for four apples and a cent for five pears. He afterwards
parts with half of his apples and a third of his pears the cost
of which was thirteen cents. How many of each did he buy? (Day
and Thomson - 185 - 58 )
5- At a town meeting 375 votes were cast, and the person
elected to office had a majority of 91 . How many votes had each
candidate? (Day and Thomson - 247 - 18 )
6- A peach orchard which contained 900 trees was so planted,
that there were 1 1 rows more than there were trees in a row.
How many rows were there, and how many trees in each row? (Day
and Thomson 251 - 55 )
7- A farmer having 89 oxen and cows, found, after he had sold
•1
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4 oxen and 20 cows, he had 7 more oxen than cows. What number
had he of each at first? (Greenleaf - 97 - 18 )
8- A and B driving their turkeys to market, A says to B,
give me 5 of your turkeys, and I shall have as many as you. B
replies, but give me 15 of yours, and I shall have 40 more than
you. What number of turkeys had each? (Greenleaf - 98 - 19 )
9- A farmer hired a laborer for ten days, and he agreed to
pay him 12 shillings for every day he was labored, and he was
to forfeit 8 shillings for every day he was absent, and he re-
ceived at the end of his time 40 shillings. How many days did
he labor, and how many days was he absent? (Greenleaf - 98 -
26 )
10- A drover sold 6 of his oxen and 8 of his cows; and he
then found he had twice as many oxen as cows. But after he had
sold 10 more of his oxen, he found he had two more oxen than
cows. How many had he of either at first? (Greenleaf - 99 -
32 )
11- Some Panama hats bought in Colombia cost $5 each, and
others cost $.50 each. If 18 hats of these two grades cost
$45, how many hats of each kind were bought? (Milne-Downey -
1st - 211 - 2 )
12- On the fourth of July, 850 glasses of soda water were
sold at a fountain, some at $.10 each, the others at $.15 each.
The receipts were $110, How many were sold at each price?
(Milne-Downey
- 1st - 212 - 4 )
13- A fruit dealer bought 36 pineapples. He sold some at
$.15 each and the rest at $.20 each, thereby receiving $6.20,
*
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How many did he sell at each price? (Milne-Downey - 1st - 212
- 5 )
14- The receipts from 300 tickets for a high school enter-
tainment were $125, Adults were charged $.50 each and children
$.25 each. How many tickets of each kind were sold? (Milne-
Downey - 1st - 212 - 6 )
15- A grocer bought 1416 oranges of two sizes. Of one kind
it took 360 oranges to fill a box and of the other 48 oranges.
If there were 10 boxes in all, find the number of boxes of each
kind. (Milne-Downey - 1st - 212 - 11 )
16- The cost of firing 20 shots from a battleship was $4040,
The shots from one gun cost $400 each and every shot from a
smaller gun cost $70, How many shots of each kind were fired?
(Milne-Downey - 1st - 212 - 12 )
17- The champion National League baseball team one year won
62 games more than it lost. The team that came second played
154 games, winning 16 games less and losing 18 games more than
the first team. How many games did each team win and how many
did each lose? (Milne-Downey - 1st - 212 - 13 )
18- In a department store where 1000 boys and girls were em-
ployed, the average daily wage was $2.50 for a boy and $1.50
for a girl. If the amount paid to boys and girls together was
$2340 a day, how many boys were employed? How many girls?
(Milne-Downey - 1st - 213 - 15 )
19- In one hour 1375 vehicles passed a merchant's door in
New York. The motor trucks would have equaled the pleasure cars
in number if there had been 50 more of the former and 25 less
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of the latter. How many of each passed his door? (Milne-
Downey - 1st * 213 - 17 )
20- The American and British tourists to Japan during a
^ recent year numbered 2974, If there had been twice as many
Americans and 3 times as many British, the number of both
would have been 6682, How many tourists were there from each
country? (Milne-Downey - 1st - 213 - 18 )
21- The number of students attending an eastern university
at one time was 3000 more than the number attending a western
university, and 1/2 the number in the eastern university plus
1/3 the number in the western university equaled 6500. How
many were attending each university? (Milne-Downey - 1st -
213 - 19 )
22- A man had 10 fox skins, some of which were silver fox,
worth $600 a pelt, and some black fox, worth $1500 a pelt. If
he had owned 3 less of the former and 3 more of the latter, the
total value would have been $12,300, How many had he of each?
(Milne-Downey - 1st - 214 - 23 )
23- The quantity of peanuts raised in the United States in a
year is 135 million pounds more than the quantity of all nuts
imported, and 1/5 of the former equals 1/2 of the latter. Find
the number of pounds of nuts imported and of peanuts raised in
the United States, (Milne-Downey - 1st - 214 - 24 )
f
24- The receipts from a high-school football game were $700,
Admission tickets to the grounds were sold for $,50, and to
the grand stand for $.25 in addition. If twice as many persons
had Purchased tickets for the grand stand, the receipts would
t
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have been $800* How many tickets of each kind were sold?
(Milne-Downey - 1st - 214 - 25 )
25- A bridge contains 5600 tons of steel and iron together.
If 17 times the weight of the steel equals 11 times the weight
of the iron, what is the number of tons of each metal in the
bridge? (Milne-Downey - 1st - 215 - 31 )
26- Mr. Perkins deposited in the bank 35 bill3 valued at
$100, Some were 2-dollar bills and the rest were 5-dollar bills.
How many bills of each kind did he deposit? (Milne-Downey -
1st - 215 - 32 )
27- Two women shelled 165 pounds of hazelnuts. If one had
shelled 10 pounds more and the other 5 pounds less, they would
have shelled equal amounts. How many pounds did each shell?
(Milne-Downey - 1st - 215 - 33 )
28- The railways of the United States use annually 150
million tons of coal. If the amount used in drawing trains is
1/19 as much as goes up the smokestacks, how much is used to
draw trains? (Milne-Downey - 1st - 2Q4 - 44 )
29- In a classroom there are 36 desks, some single and some
double. If the seating capacity of the room is 42, how many
desks of each kind are there? (Milne-Downey - 1st - 297 - 10 )
30- A druggist wishes to put 500 grains of quinine into 3-
grain and 2-grain capsules. He fills 220 capsules. How many
capsules of each size does he fill? (Milne-Downey - 2nd - 150 -
20 )
31- On the fourth of July, 850 glasses of soda- water were
sold at a fountain, some at $.15 each, the others at |,10 each.
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The receipts were J 102.50. Kow many were sold at each price?
(Milne-Downey - 2nd - 150 - 21 )
32- A fruit dealer bought 36 pineapples for #5. He sold
1
some at J ,24 and the rest at J .20 each, thereby gaining |3.
How many did he sell at each price? (Milne-Downey - 2nd - 150
- 22 )
33- The receipts from 500 tickets for a fair were $350.
Adults were charged J .75 each and children $.50 each. How
many tickets of each kind were sold? (Milne-Downey - 2nd - 151
- 23 )
34- A pier Jutted into water a distance that was 70 feet less
than the length of the part on land, and 2/3 of the total length
was 190 feet more than that of the part over water. Find the
length of the pier. (Milne-Downey - 2nd - 151 - 29 )
35- The number of bridges on a certain railroad is 23 more
than 15 times the number of tunnels. If the number of tunnels
were 5 more, it would be 1/14 of the number of bridges. Find
the number of bridges and tunnels. (Milne-Downey - 2nd - 152 -
34 )
36- Watermelons contain 10$ more water than currants do, and
17 times the % of water in the former equals 19 times the % of
water in the latter. Find the % of water in each. (Milne-
Downey - 2nd - 152 - 37 )
I
37- New York once owned 186 parks. If there had been 11
more small parks and 17 fewer large parks, the number of large
and small parks would have been equal. Find the number of small
parks. (Milne-Downey - 2nd - 152-39 )
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38- In a plum orchard of 133 trees, the number of Lombard
trees is 7 more than 5/9 of the number of Gage trees. Find
the number of each kind. (Milne-Downey - 2nd - 153-41 )
39- A lieutenant of the U. S. N., receiving $1620 yearly,
earned $150 a month while on sea duty and $127.50 a month while
on shore duty. How many months was he on land? (Milne-Downey -
2nd - 153 - 42 )
40- A farmer bought 80 acres of land for $4360. If part of
it cost $60 an acre and the remainder 2/3 as much an acre, how
many acres did he buy at each place? (Milne-Downey - 2nd - 153
- 43 )
41- The winning baseball team in the National League one
year won 44 games more than it lost. If the number of games
won had been 8 less, making the number loss 8 more, the ratio
of the number won to the number lost would have been 1 3 : 9
•
Find the number of games won; the number lost. (Milne-Downey -
2nd - 154 - 55 )
42- In a certain family each son has one more brother than
sisters; but each daughter has one less than three times as
many brothers as sisters. How many of each were there. (Milne-
Downey - 2nd - 155-59 )
43- A report states that in a certain factory 1200 men and
women are employed. The average daily wage is 3.40 per man and
1.80 for a woman. If the labor cost is $3376 a day how many
men and women are employed? (Milne-Downey - 2nd - 327 - 9 )
44- A resolution was adopted by a majority of 20 votes. On
reconsideration later, one fourth of those voting for it changed
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thelr votes and it was defeated by 12 votes. How many voted for
it originally? (Longley and Marsh - 307 - 2 )
45- Two boys together have 252 marbles. One boy arranges
his marbles in groups of 6, and the other boy arranges his in
groups of 9. Between them they have 34 groups. How many marbles
has each? (Longley and Marsh - 308 - 8 )
46- At an election there are two candidates, A and B. A's
supporters are taken to the polls in carriages holding 8 each,
and B's are taken in carriages holding 12 each. If the voters,
760 in all, just fill 80 carriages, find which man wins the
election, and by what majority. (Longley and Marsh - 310 - 21 )
47- A golfer bought a number of golf balls at 50 cents each,
and several golf clubs at $3.50 each. His bill was $17,00, If
he had paid 75 cents each for the balls and bought $4.00 clubs
his bill would have been $20.50. How many golf clubs and how
many golf balls did he buy? (Engelhardt and Haertter - 258 -
14 )
48- If 30 stamps of 1 cent and 2 cent denominations cost 50
cents, how many of each were purchased? (Engelhardt and HaerttBr
- 258 - 16 )
49- The price of admission to a certain moving- picture show
is 15 cents for children and 30 cents for adults. If 350
tickets were sold in one afternoon, and the receipts were $97.50,
how many children and adults were present? (Engelhardt and
Haertter - 259 - 19 )
5n£ val^
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GEOMETRY PROBLEMS
1- If the sides of a rectangular field were each increased by
2 yards, the area would he increased by 220 square yards; if the
length were increased and the breadth were diminished each by 5
yards, the area would be diminished by 185 square yards. What
is its area? (Wentworth - 177-51 )
2- If a given rectangular floor had been 3 feet longer and 2
feet broader it would have contained 64 square feet more; but if
it had been 2 feet longer and 3 feet broader it would have con-
tained 68 square feet more. Find the length and breadth of the
floor. (Wentworth - 177-52 )
3- In a certain rectangular garden there is a strawberry-rbed
whose sides are one-third of the lengths of the corresponding
sides of the garden. The perimeter of the garden exceeds that
of the bed by 200 yards; and if the greater side of the garden
be increased by 3, and the other by 5 yards, the garden will be
enlarged by 645 square yards. Find the length and breadth of
the garden. (Wentworth - 178 - 53 )
4- The length of a lot is 20 yards more than its width, and
its perimeter is 360 yards. Find its dimensions. (Milne-Downey
- 1st - 211 - 1 )
5- A natural bridge in Utah has a span of 60 feet more than
its height. If its height were 200 feet less, it would be 1/5
of its span. Find the height and the span of the bridge.
(Milne-Downey - 1st - 212 - 8 )
6- A chimney in Detroit is 50 feet lower than one in Chicago,
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and 1/3 of the height of the latter is 25 feet more than 1/4 of
the height of the former. Find the height of each. (Milne-
Downey - 1st- 212-9 )
7- A steam pipe was inclosed in a case. The diameter of the
pipe was 2/3 of the diameter of the case. The radius of the case
was 2 inches less than the diameter of the pipe. What was the
diameter of each? (Milne-Downey - 1st - 213 - 14 )
8- It required 6^ inches of tape to bind the four edges of a
card on which a photograph was mounted. The length of the card
was 6 inches greater than the width. How many inches long was
the card? How many inches wide? (Milne-Downey - 1st - 213 - 16)
9- A large canal lock is 7-1/2 times as long as it is wide.
If the width had been 5 feet less, it would have been 1/8 as
much as the length. Find t,he length and the width of the lock.
(Milne-Downey -1st-2l6-38)
10- The sum of two acute angles of a right triangle is 90
degrees. If they are in the ratio 5:3, what is the value of
each? (Milne-Downey -1st-219-24)
11- The first copy of The Sun was printed on a sheet 5-1/?
inches longer than it -ras wide. If the length lacked 6 inches
of bring twice the width, find the dimensions of the sheet.
(Milne-Downey - 1st - 294 - 49 )
12- A court is 24 feet longer than twice its width. The dis-
tance around the court is 210 feet. Find the length and the
Width. (Milne-Downey - 1st - 299 - 25 )
-_
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13- If a pipe line had been 100 feet longer, its length
would have been 200 times its diameter. If its diameter had
been It feet more, its length would have been 100 times its
diameter. Find the length of the line - also its diameter.
(Milne-Downey - 2nd - 152 - 35)
14- The perimeter of a rectangular city lot is 420 feet.
The lot was divided into two equal lots having the same width
and half the length of the original lot. Find the dimensions
of the small lots if their perimeters were 260 feet each.
(Milne-Downey - 2nd - 155-66)
15- The perimeter of a rectangle is 280 feet. The width
is 20 feet less than the length. Find the dimensions.
(Engelhardt and Haertter - 256 -ID)
16- The sum of two angles Is 180 degrees. One angle is
30 degrees more than twice the other. What is the size of each
angle? (Engelhardt and Haertter - 256 - 2 )
17- A semicircle contains 180 degrees. Find the number of
degrees in each of two arcs into which it is divided if twice
the smaller are diminished by the larger is equal to 60 degrees.
(Engelhardt and Haertter - 257 • 4)
18- In a right triangle one of the acute angles is 1/2 of the
other. Find the size of each acute angle. (Engelhardt and
Haertter - 257 - 2 )
19- In the parallelogram to the right, angle A equals angle
C, angle B equals angle D, and the sum of angle C plus angle D
is equal to 180 degrees. If the difference between angle D and
angle 0 is equal to 38 degrees, find the size of each angle
«
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(Engelhardt and Haertter - 258 - 17)
20 - In the figure to the right, angle A equals angle B, and
angle C equals angle D, and angle A plus angle D is equal to
180 degrees. If angle D is twice angle A, find the size of
each angle. (Engelhardt and Haertter - 259 - 18 )
ct
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I.
INVESTICENT PROBLEMS
1- A man has J 10,000 invested. For a part of this sum he
receives 5 per cent interest, and for the rest 4 per cent; the
income for his 5 per cent investment is $50 more than from his
4 per cent. How much has he in each investment? (Wentworth -
175 - 41 )
2- A person has $12,750 to invest. He can buy three per cent!
at 81, and five per cents at 120. Find the amount of money he
must invest in each in order to have the same income from each
investment, (Wentworth - 176 - 47 )
3- Mr, Card invested $4000, part at 5% and the rest at 4%,
If the annual income from "both investments was $175, what was
the amount of each investment? (Milne-Downey 1st - 214 - 21 )
4- A man invested #1000, part at 5?0 and the rest at 6% yearly
If the annual income from both investments was $56, find the
amount of each investment. (Milne-Downey - 2nd - 150 - 16 )
5- A man invested a dollars, part at r per cent and. the rest
at s per cent yearly. If the annual income from both invest-
ments was b dollars, what was the amount of each investment?
(Milne-Downey
- 2nd - 150 - 17 )
6- Mr # Shaw invested $8025 part at 5 1/2# and the rest at
4<£ # If the annual income from both investments was $367.35
what was the amount of each investment? (Milne-Downey - 2nd
155 - 64 )
7- A man derives an income of J 165 a year from some money
invested at 3$ and some at 3 1/2*- If the amounts of the
ii
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respective investments were interchanged, he would receive
$160, How much has he in each investment? (Longley and Marsh -
308 - 10 )
8- B has $100 more than A # A loaned his money at 4 per cent
for 1 year* B loaned his money at 6 per cent, simple interest,
for 2 years. The amount (principal and Interest) of the second
loan was $208 more than the amount of the first loan # How much
money had A? (Longley and Marsh - 308 - 11)
9- A man has $1500 out at interest. For $250 of it he re-
ceives 5^ for part of the remainder 3 1/2#, and for the rest
4%. If the total interest for 3 years is $174, how much is in-
vested at 3 \/2% ? (Longley and Marsh - 309 - 19 )
10- A man invested $4000, part at 5% and the remainder at 6%.
The interest annually amounted to $215. How much did he in-
vest at each rate? (Engelhardt and Haertter - 258 - 15 )
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MIXTURE PROBLEMS
1- In a mixture of wine and cider, one half of the whole
plus twenty- five gallons was wine, and one third part minus
five gallons was cider: how many gallons were there of each?
(Bonnycastle - 84 - 3)
2- A merchant having mixed a quantity of brandy and gin,
found if he had put in six gallons more of each, the compound
would have contained seven gallons of "brandy for every six of
gin; but if he had put in six gallons less of each, the pro-
portions would have been as six to five. How many gallons of
each did he mix? (Day and Thomson - 179 - 36)
3- A merchant having mixed a certain number of gallons of
brandy and water, found that, if he had mixed eighteen gallons
more of each, he would have put into the mixture eight gallons o
brandy for every seven of water. But if this same merchant had
wished to put into the mixture eighteen less gallons of each,
he woulf have put in five of brandy for every four of water. How
many gallons of each did he mix? (Day and Thomson - 185 - 56)
4- A merchant has two kinds of tea, one of which is worth
nine shillings and six pence per pound, and the other thirteen
shillings and six pence. How many pounds of each must he take to
form a chest of one hundred four pounds which will be worth
fifty-six pounds 1 (Day and Thomson - 247 - 13)
5- A farmer has a box filled with wheat and rye. Seven times
the bushel of wheat is equal to four times the bushel of rye,
wanting three bushels; and the quantity of wheat is to the
t
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quanity of rye as three is to five. Required the bushels of
each. (G-reenleaf - 96 - 6 )
6- A merchant has two kinds of grain, one at sixty cents a
bushel and the other at ninety cents of which he wishes to make
a mixture of forty bushels that will be worth eighty cents a
bushel. How many bushels of each must he use? (Greenleaf - 99
- 30 )
7- A farmer has thirty bushels of oats, at thirty cents a
bushel, which he would mix with corn at seventy cents a bushel,
and barley at ninety cents a bushel, so that the whole mixture
may consist of two hundred bushels at eighty cents per bushel.
How many bushels of corn, and how many of barley, must he mix
with the oats? (Greenleaf - 99 - 31 )
8- A merchant having mixed a certain number of gallons of
wine and water, found, that if he mixed 6 gallons more of each,
there would have been 7 gallons of wine to every 6 gallons of
water; but if he haa mixed 6 gallons less of each, there would
have been 6 gallons of wine to every five gallons of water.
How many gallons of each did he mix? (Greenleaf - 313 - 52 )
9- A wine merchant has two kinds of wine that cost 72 cents
and 40 cents a quart respectively. How much of each must he
take to make a mixture of 50 quarts worth 60 cents a quart?
(Wentworth - 172 - 30 - D )
10- A grocer mixed tea that cost him 42 cents a pound with tea
that cost him 54 cents a pound. He had 30 pounds of the mixture
and by selling it at the rate of 60 cents a pound, he gained as
much as 10 pounds of the cheaper tea cost him. How many pounds
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of each did he put in the mixture? (Wentworth - 173 -31 )
11- A grocer mixes tea that cost him 90 cents a pound with
tea that cost him 28 cents a pound. The cost of the mixture is
#61,20, He sells the mixture at 50 cents a pound and makes a
profit of #3,80, How many pounds of each did he put into the
mixture? (Wentworth - 173-32 )
12- A farmer has 28 bushels of barley worth 84 cents a bushel
With his barley he wishes to mix rye worth $1,08 a bushel, and
wheat worth $1,44 a bushel, so that the mixture may be 100 bush-
els, and be worth #1,20 a bushel. How many bushels of rye and
wheat must he take? (Wentworth - 173-33 )
13- If Rio coffee costs $.30 per pound and Java coffee, $,45
a pound, how many pounds of each must be bought to fill a 120
pound cannister with a blend worth #,42 per pound? (Milne-
Downey
- 2nd - 153-49 )
14- If a bushel of corn is worth r cents, a bushel of wheat
is worth s cents, how many bushels of each must be mixed to
make a bushels worth b cents a bushel, (Milne-Downey - 2nd -
154 - 50 )
15- When weighed in water, silver loses #095 of its weight
and gold ,051 of its weight. If an alloy of gold and silver
weighin twelve ounces loses ,788 of an ounce when weighed in
water, how many ounces of each are there in the piece? (Milne-
Downey
- 2nd - 155-60 )
16- When weighed in water tin loses ,137 of its weight and
copper
.112 of its weight. If an alloy of tin and copper
weighing 18 pounds loses 2.316 pounds when weighed in water , how
;-
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many pounds of each are there in the piece, (Milne-Downey -
2nd - 155 - 61 )
17- When weighed in water tin loses . 137 of its weight and
' lead loses .089 of its weight. If an alloy of lead and tin
weighing 14 pounds loses 1,594 pounds when weighed in water,
how many pounds of each are there in the piece. (Milne-Downey
- 2nd - 155 - 62 )
18- A coffee mixture is made of two brands differing in cost
by 1,04 per pound. If the dealer makes 25$ profit and if he
sells his mixture of 4 pounds of the cheaper coffee and three
pounds of the better coffee for $2.60, find the cost per pound
of each brand. (Milne-Downey - 2nd - 327 - 12 )
19- One pound of coffee and five pounds of sugar together
cost J .70. After the price of sugar has advanced 12 1/2$ and
the price of coffee 20$, 3 pounds of sugar and two pounds of
coffee together cost |, Q9. Find the price of each per pound.
(Milne-Downey - 2nd - 327 - 13 )
20- A grocer has some tea at 40 cents a pound and other tea
at 60 cents a pound. How many pounds of each kind must he take
to make a mixture of 70 pounds, worth 54 cents a pound?
(Longley and Marsh - 306 - 25 )
21- A grocer has two kinds of coffee, worth 35 cents and 45
cents a pound, respectively. How many pounds of each kind
) should he take to make a mixture of 40 pounds worth 38 cents a
pound? (Longley and Marsh - 306 - 26 )
22- A grocer mixes some coffee worth 30 cents a pound with
other coffee worth 50 cents a pound and obtains 50 pounds of a
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mixture worth 42 cents a pound. How many pounds of each kind
were in the mixture? (Longley and Marsh - 306 - 27 )
23- A grocer mixed tea that cost him 70 cents a pound with
tea that cost him 30 cents a pound. The cost of the mixture
was $33 • He sold the mixture at 60 cents a pound and gained
$9 # How many pounds of each kind were there in the mixture?
(Longley and Marsh - 306 - 28 )
24- An alloy of gold and silver, weighing 40 pounds, loses
2 1/2 pounds when placed in water. How many pounds of each
metal does it contain if, when placed in water, gold loses
1/19 of its weight and silver 1/10 of its weight? (Longley
and Marsh - 308 - 13 )
•
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MONEY PROBLEMS
1- Required to divide 1 shilling into pence and farthings
in such a proportion that there may be 39 pieces. (Day and
Thomson - 249 - 32 )
2- A has 100 pounds, B 48 pounds. A robber takes twice as
much from A as from B. A now has 3 times as much as B. What
was taken from each? (Day and Thomson - 249 - 37 )
3- A says to B, if 7 times my property were added to 1/7 of
yours, the sum would be $990. B replied, if 7 times my prop-
erty were added to 1/7 of yours, the sum would be $510. Re-
quired the property of each. (Greenleaf - 96 - 7 )
4- If A give B $10, B will have three times as much money
as A, If B give A J 10, A will have twice as much money as B.
How much has each? (Wentworth - 166 - 2 D )
5- If B give A $25, they will have equal sums of money; but
if A give B $22, B's money will be double that of A. How much
has each? (Wentworth - 168-7 )
6- If A give B $5, he will then have $6 less than B; but if
he receive $5 from B, three times his money will be $20 more
than four times B's. How much has each? (Wentworth - 168 -
9 )
7- An errand boy went to the bank to deposit some bills for
his employer. Some of them were 1-dollar bills and the rest
were 2-dollar bills. The number of bills was 38 and their value
was $50. Find the number of each. (Milne-Downey - 1st - 212
- 10 )
-
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8- John is 13 years 6 months old and his brother, Paul, is
15 years old. Their father divided $1.71 between them in pro-
portion to their ages. How much did each receive? (Milne-
Downey - 1st - 219 - 25 )
9- A business man drew from the bank 34 bills valued at #90.
Some were 1 -dollar bills, and the rest 5-dollar bills. How
many bills of each kind did he draw? (Milne-Downey - 2nd - 149
- 9 )
10- If A gives B B will have two thirds as much as A has
left, but if B gives A $5, B will have three fifths as much as
A then has. How much had each? (Longley and Marsh - 301 - 1 )
11- If A gives B $15, they will have equal amounts, but if
A gives B only $5, B will have only half as much as A. How
much has each? (Longley and Marsh - 301 - 2 )
12- A and B have some money. If B gives A $20, the two
amounts would be interchanged. If A give B $10, A will have
but one third as much as B. How much money has each? (Longley
and Marsh - 302 - 3 )
13- A and B divide an estate of $1200. Two thirds of B's
share is $400 less than twice A's share. Find the amount re-
ceived by each. (Longley and Marsh - 3n2 - 4 )
(,
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NUMBER PROBLEMS
1- What fraction is that to the numerator of which, if 1 be
added, the value will be 1/3; but if 1 be added to the denomin-
ator, its value will be 1/4? (Bonnycastle - 81 - 8 D )
2- What two numbers are those whose difference is 7, and sum
33? (Bonnycastle - 83 - 1 )
3- To divide the number 75 into such parts, that three times
the greater may exceed seven times the less by 15. (Bonnycastle
- 83 - 2 )
4- Divide the number 50 into two such parts, that 3/4 of one
part, added to 5/6 of the other, may make 40, (Bonnycastle -
201 - 2 )
5- To find two numbers such, that their sum shall be 24; and
the greater shall be equal to five times the less. (Day and
Thomson - 174 - 7 )
6- The numbers of two opposing armies are such, that the sum
of both is 21110; and twice the number in the greater army,
added to three times the number in the less, is 52219. What is
the number in each army? (Day and Thomson - 178 - 25 )
7- The sum of two numbers Is 220, and if 3 times the less be
taken from 4 times the greater, the remainder will be 180.
What are the numbers? (Day and Thomson - 178 - 27 )
8- To find a fraction such that, if a unit be added to the
numerator, the fraction will be equal to 1/3; but if a unit be
added to the denominator, the fraction will be equal to 1/4.
(Day and Thomson - 179 - 29 D )
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9- There is a certain number which is composed of two digits
or figures. The arithmetic sum of these two digits is eight.
If thirty six be added onto the given number, the digits there-
of will be inverted. What is the given number ? (Day and
Thomson - 179 - 34)
10- The ages of two gentlemen, A and B, when added onto each
other, amount to a certain number of years which consists of
two digits. The sum of these two digits is nine. If one were
to subtract twenty seven years from the amount of their added
ages, the digits of the amount would be inverted. What is the
sum of their ages ? ( Day and Thomson - 179 - 35 )
11- There are two numbers of such size that if the lesser
number be subtracted from three times the greater number, the
remainder will be thirty five. And if four times the greater
number be divided by three times the lesser number plus one,
the quotient will be equal to the lesser number. What are the
two unknown numbers ? ( Day and Thomson - 184-49 )
12- There is a certain fraction having numerator and denomin-
ator of such size that three be added onto the numerator, the
value of the whole fraction will then be one-third. But if; on
the other hand, one be subtracted from the denominator, the
value of the whole fraction will then be one-fifth. What are
the numerical values of the numerator and denominator of the
fraction ? ( Day and Thomson - 184-50 )
13- There is a fraction such that when the numerator is doub-
led and the denominator increased by seven, the value of the
i<
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fraction "becomes two-thirds. But when the denominator is doub-
led and the numerator increased by two, the value of the frac-
tion becomes three-fifths. What are the numerator and denomin-
ator of the original fraction ? ( Day and Thomson - 185
- 57 )
14- What two numbers are those whose difference is 10; and
if 15 be added to their sum, the amount will be 43? (Day and
Thomson - 246 - t )
15- There are two numbers whose difference is 14; and if 9
times the less be subtracted from 6 times the greater, the re-
mainder will be 33. What are the numbers? (Day and Thomson -
246 - 2 )
16- There are two numbers whose sum is 37; and if 3 times
the less be subtracted from 4 times the greater, and the remain-
der be divided by 6, the quotient will be 6. What are the num-
bers C (Day and Thomson - 246 - 7 )
17- To find a number to the sum of whose digits if 7 be added,
the result will be 3 times the left hand digit; and if from the
number itself 18 be taken, the digits will be inverted. (Day
and Thomson - 247 - 12 )
18- To find a number consisting of two digits, the sum of
which is 5; and if 9 be added to the number itself, the digits
will be inverted. (Day and Thomson - 247 - 14 )
19- There is a fraction, such, that if you add 1 to its
numerator, it becomes 1/2; but if you add 3 to its denominator,
it becomes 1/3. (Day and Thomson - 247 - 15 )
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20- It is required to find two numbers such that their dif-
ference is 7, and their sum is 33. (Day and Thomson - 247 - 17)
21- Two boys were playing marbles, the older said to the
younger, if you had three times as many marbles as you now pos-
ses, the sum of yours and mine would be 19. But the younger re-
plied, if twice the number of mine were subtracted from four
times as many as you have, the number would be 20. Required the
number of marbles that each possessed. (Greenleaf - 88 - 5 D )
22- 'What fraction is that, if 1 be added to its numerator its
value is 1/3, of if 1 be added to its denominator its value is
1/4? (Greenleaf - 96 - 9 )
23- There are two numbers, and if 1/4 of their difference
were taken from 4 times their sum, the remainder would be 62,
But the difference of their sum and difference is equal to 2/3
of the larger number. Required the numbers. (Greenleaf - 96 -
11 )
24- It is required to find two such numbers that if 1/3 of the
first be added to 1/4 of the second, the sum shall be 25; but if
1/6 of the second be taken from 1/4 of the first, the remainder
will be 6. (Greenleaf - 98 - 20 )
25- What fraction is that, if 5 be added to its numerator, its
value is 2; but if 2 be added to its denominator, its value is
1/2? (Greenleaf - 98 - 21 )
26- It is required to find two numbers, so that 2/3 of the
first added to 3/4 of the second shall be 15 2/3, and if 1/7 of
the second be subtracted from 3/4 of the first the remainder
shall be 5 11/14. (Greenleaf - 98 - 23 )
•t
i
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27- It is required to divide 50 into two such parts, that 3/8 df
the larger shall be equal to 2/3 of the smaller. (G-reenleaf -
98 - 24 )
28- Four times the larger of two numbers is equal to six of
the less, and their sum is 15, Required the numbers.
(Greenleaf - 99 - 33 )
29- When the greater of two numbers is divided by the less the
quotient is 4 and the remainder 3; and when the sum of the two
numbers is increased by 38, and the result divided by the
greater of the two numbers, the quotient is 2 and the remainder
is 2. Find the numbers. (Wentworth - 166 - 1 - D )
30- The sum of two numbers divided by two gives as a quotient
twenty- four, and the difference between them divided by two
gives as a quotient seventeen. What are the numbers? (Wentworth
- 167 - 1 )
3f- Three times the greater of t^o numbers exceeds twice the
less by 10; and twice the greater together with three times the
less is 24. Find the numbers. (Wentworth - 167 - 3 )
32'- If the smaller of two numbers is divided by the greater,
the quotient is 0.21 and the remainder 0.0057; but if the great-
er is divided by the smaller, the quotient is 4 and the remain-
der 0.742. What are the numbers ? (Wentworth - 167-4 )
33- A certain fraction becomes equal to 1/2 if 3 be added to
its numerator, and equal to 2/7 if 3 be added to its denominat-
or. Determine the fraction. (Wentworth - 168 - 10 D )
34- A certain fraction becomes equal to 2 when 7 is added to
its numerator, and equal to 1 when 1 is subtracted from its
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denominator. Determine the fraction. (Wentworth - 168 - 11 )
35- A certain fraction becomes equal to 1/2 when 7 is added to
its denominator, and equal to 2 when 13 is added to its numera-
tor. Determine the fraction. (Wentworth - 169 - 12 )
36- A certain fraction becomes equal to 7/9 when one denomin-
ator is increased by 4, and equal to 20/41 when the numerator is
diminished by 15, Determine the fraction. (Wentworth - 169 -
13 )
37- A certain fraction becomes equal to 2/3 if 7 is added to
the numerator, and equal to 3/8 if 7 is subtracted from the
denominator. Determine the fraction. (Wentworth - 169 - 14 )
38- A fraction wnich is equal to 2/3 is increased to 8/11
when a certain number is added to both its numerator and its
denominator, and is diminished to 5/9 when one more than the
same number is subtracted from each. Determine the fraction.
( Wentworth - I69 - 16 )
39- The sum of the digits of a number is 8, and if 36 be added
to the number the digits will be interchanged. What is the
number? (Wentworth - 169 - 16 - D -)
40- The sum of the two digits of a number is 10, and if 54 be
added to the number the digits will be interchanged. What is
the number? (Wentworth - 170 - 17 )
41- The sum of the digits of a number is 6, and if the number
be divided by the sum of the digits the quotient will be 4.
What is the number? (Wentworth - 170 - 18 )
42- A certain number is expressed by two digits, of which the
first is the greater. If the number is divided by the sum of
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its digits the quotient is 7; if the digits are interchanged,
and the resulting number diminished by 12 is divided by the dif-
ference between the two digits, the quotient is 9. What is the
number? (Wentworth - 170 - 19 )
43- If a certain number is divided by the sum of its two
digits the quotient is 6 and the remainder 3; if the digits are
interchanged, and the resulting number is divided by the sum of
the digits, the quotient is 4 and the remainder 9 # What is the
number? (Wentworth - 170-20 )
44- If a certain number is divided by the sum of its two digits
diminished Ty 2 , the quotient is 5 and the remainder 1; if the
digits are interchanged, and the resulting number is divided by
the sum of the digits increased by 2, the quotient is 5 and the
remainder 8. Find the number. (Wentworth - 170-21 )
45- The first of the two digits of a number is, when doubled,
3 more than the second, and the number itself is less by 6 than
five times the sum of the digits. What is the number?
(Wentworth - 170-22 )
46- If 1 is added to the numerator of a certain fraction, the
value of the fraction becomes 3/4; if 2 is added to the denomin-
ator, the value of the fraction becomes 1/2. What is the
fraction? (Milne-Downey - 1st - 215 - 28 )
47- A certain number expressed by two digits is equal to 7
times the sum of its digits. If 27 is subtracted from the
number, the difference will be expressed by reversing the order
of the digits. What is the number? (Milne-Downey - 1st - 215 -
30 )
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48- The sum of 2 times one number and 5 times another is 20,
and the sum of 3 times the former and 4 times the latter is 23.
Find the numbers. (Milne-Downey - 1st* 216 -36 )
49- If 1 is subtracted from the numerator of a certain
fraction, its value becomes 5/6; if 10 is added to its denomin-
ator, its value becomes 1/2. What is the fraction? (Milne-
Downey - 1st -216 -45)
50- The difference between two numbers is 12, and 7 times the
smaller number exceeds the greater by 30. Find the numbers.
(Milne-Downey - 1st - 295 - 2 )
51- Two numbers are in the ratio 3:5, If 4 is subtracted from
the smaller number and 8 is added to the larger number, the
ratio becomes 5:12, Find the two numbers. (Milne-Downey - 1st
- 299 - 26 )
52- The sum of 2 times one number and 3 times a second number
is 34, The sum of 2 times the first number and 5 times the
second is 50, Find the numbers, (Milne-Downey - 2nd - 148 - 1)
53- The sum of two numbers is 18 and the sum of the first and
£ times the second is 20. What are the numbers? (Milne-Downey
- 2nd - 148 - 2 )
54- Find two numbers if the sum of 5 times the larger number
and 4 times the smaller number is 26, and the difference be-
tween 4 times the larger number and 2 times the smaller number
is
.3 more than 3 times the smaller number, (Milne-Downey - 2nd
- 148 - 3 )
55- Find two numbers the sum of which is s and the difference
between which is d. (Milne-Downey - 2nd - 148-4 )
-
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5(5- A two-digit number is 8 times the sum of its digits. If
45 is subtracted from the number, its digits are reversed. Find
the number. (Milne-Downey - 2nd - 143-6 )
57- The sum of the two digits of a certain number is 12, and
the number is 2 less than 11 times its tens' digit. What is the
number? (Uilne-Downey - 2nd - 149 - 7 )
58- If a certain number of two digits is divided by their sum,
the quotient is 8. If 3 tines the units' digit is taken from
the tens' digit, the result is 1, Find the number. (Milne-
Downey - 2nd - 149-8 )
59 - The sum of the digits of a two-digit number is 5. If the
number is multiplied by 3 and 1 is taken from the result, the
digits are reversed. Find the number, (Milne-Downey - 2nd -
153 - 45 )
60- If the greater of two numbers is divided by the less, the
quotient is four and the remainder is one. If the less is
divided by the greater, the quotient is .24 and the remainder
is 2. Find the numbers. (Milne-Downey - 2nd - 327 - 14 )
61- A and B divide an estate of $1200. Two thirds of B's
share is $400 less than twice A's share. Find the amount re-
ceived by each. (Longley and Marsh - 302 - 4 D )
62- The sum of the two digits of a number is 9. If 27 be
added to the number, the digits will be interchanged. Find
the number. (Longley and Marsh - 302 - 5 )
63- The tens' digit of a number is one less than three times
the units' digit. If 45 is subtracted from the number, the
digits will be interchanged. Find the number. (Longley and
-•
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( Marsh - 302 - 6 )
64- Three times the tens' digit of a number, increased by
twice the units* digit equals 24. If the number is increased
by 63, the order of the digits is reversed. Find the number.
(Longley and Marsh - 303 - 7 )
65- The first digit of a number of two digits is 5 more than
the second digit. If the number is divided by the sum of its
digits, the quotient is 8. Find the number . (Longley and
Marsh - 303 - 8 )
66- If the digits of a certain number of two digits are
interchanged, the result is 6 less than twice the original
number. The sum of the digits is one fourth of the original
number. Find the number. (Longley and Marsh - 303 - 9 )
67- If 7 is added to both numerator and denominator of a
certain fraction, the value of the fraction becomes 5/6. If
\ is subtracted from the numerator and 3 is added to the de-
nominator, the value of the fraction becomes 1/4. What is the
fraction? (Longley and Marsh - 303 - 12 )
68- The denominator of a fraction is 7 larger than the
numerator. If 3 is taken from the denominator and 2 is added
to the numerator, the value of the fraction is 4/5. Find the
fraction. (Longley and Marsh - 303 - 13 )
69- If 5 is added to both the numerator and the denominator
of a fraction, its value becomes 6/7. If 3 is subtracted from
the numerator and added to the denominator, the value of the
new fraction is 1/3. Find the fraction. (Longley and Marsh -
304 - 14 )
1
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70- The denominator of a fraction is one less than twice
the numerator. If 3 is subtracted from the numerator and 5
is added to the denominator, tht value of the new fraction is
1/4. Find the fraction. (Longley and Marsh - 304 - 15 )
71- There are two numbers such that the second divided by
the first gives the quotient 3 and the remainder 5, while nine
times the first is 11 more than twice the second. What are the
numbers? (Longley and Marsh - 307 - 5 )
72- The sum of two numbers is 110. Their difference is 58.
Find the two numbers. (Engelhardt and Haertter - 257 - 1 )
73- The difference between two numbers is 17. Twice the
first diminished by three times the second is equal to • 1.
Find the numbers. (Engelhardt and Haertter - 258 - 11 )
74- The quotient of one number divided by a second number
increased by 2, is equal to 8/5. One half the first number
increased by 5 times the second number is equal to 48, Find
the numbers. (Engelhardt and Haertter - 259 - 20 )
75- Find two numbers whoa; sum ie m and whose difference is
n. (Engelhardt and Haertter - 259 - 21 )
76- A fraction is equal to 7/8 when 2 is added to the numer-
ator, and is equal to 1 when 3 is subtracted from the denomin-
ator. Find the fraction. (Engelhardt and Haertter - 259 -
23 )
77- If a certain number of two digits be divided by the sum
of its digits, the quotient is 4 and the remainder is 3. If
the digits be reversed, the sum of the resulting number and 23
is twice thft glvep riTOTbAT'. Find th« piimViei*, (Wells and Hart
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84 - 1 D)
78- The tens* digit of a number of two digits exceeds its
units' digit by 4. If the digits be reversed, the new number
I is 6 more than one half the old number. Find the number.
(Wells and Hart - 84 - 2 )
79- The sum of the two digits of a number is 16; if 18 be
subtracted from the original number, the remainder equals the
number obtained by reversing the digits. Find the number.
(Wells and Hart -84-3 )
80- If a certain number be divided by the sum of its digits,
the quotient is 7 and the remainder is 6; if the digits be re-
versed, the sum of the new number and twice the old number is
204. Find the number. (Wells and Hart - 84 - 4 )
81- Find two numbers whose sum is a and difference is d.
(Wells and Hart - 87 - 11 )
82- Separate N into two parts whose quotient shall be a and
remainder b. (Wells and Hart - 87 - 12 )
83- The perimeter of a rectangle is P, Its base exceeds its
altitude by d. Find the base and the altitude. (Wells and Hart
- 87 - 13 )
84- If the numerator of a certain fraction be trebled, and
the denominator be increased by 7, the value of the resulting
fraction is 1 , If the denominator be doubled and the numerator
^
be increased by 3, the value of the resulting fraction is 7/10.
Find the fraction. (Wells and Hart - 94 - 1 )
85- If a two digit number be divided by the sum of its digits
the quotient is 5 and the remainder is 8. If the digits be re-
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versed, and the new number be divided by the sum of its digits,
the quotient is 4 and the remainder Is 6, What is the number?
(Wells and Hart - 97 - 12 )
86- Find two numbers whose sum is m and difference is n.
(Wells and Hart - 98 - 7 )
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UNIFORM MOTION PROBLEMS
1- A privateer in chase of a ship 20 miles distant, sails 8
miles, while the ship sails 7. How far will each sail before
the privateer will overtake the ship? (Day and Thomson - 176 -
16 )
2- A cistern holding 43 gallons, is to be filled in 12 min-
utes by 2 pipes running alternately. The first runs 4 gallons
a minute, and the second 3 gallons a minute. How long did each
run? (Day and Thomson - 249 - 35 )
3- A waterman rows 30 miles and back in 12 hours. He finds
that he can row 5 miles with the stream in the same time as 3
against it. Find the tine he was rowing up and down respective-
ly. (Wentworth - 171 - 27 )
4- A crew which can pull at the rate of 12 miles an hour down
the stream, finds that it takes twice as long to come up the
river as to go down. At what rate does the stream flow?
(Wentworth - 172-28 )
5- A man sculls down a stream, which runs at the rate of 4
miles an hour, for a certain distance in 1 hour and 40 minutes.
In returning it takes him 4 hours and 15 minutes to arrive at a
point 3 miles short of his starting-place. Find the distance he
pulled down the stream and the rate of his pulling. (Wentworth
- 172 - 29 )
6- The time which an express train takes to go 120 miles is
9/H of the time taken by an accommodation-train. The slower
train loses as much time in stopping at different stations as it
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would take to travel 20 miles without stopping; the express-
train loses only half as much time by stopping as the accommo-
dation-train, and travels 15 miles an hour faster. Find the
rate of each train in miles per hour. (Wentworth - 179 - 56 )
7- On its first trip, a steamer made 762 knots in 2 days. If
the second day's run was 152 knots more than the first day's run,
how many knots did the steamer make each day? (Milne-Downey -
1st - 216 - 37 )
8- A bird flying with the wind goes 55 miles an hour, and
flying against a wind twice as strong it goes 30 miles an hour.
^That is the rate of the wind in each case? (Milne-Downey - 1st
216 - 39 )
9- A man can row 12 miles downstream in 2 hours and 12 miles
upstream in 6 hours. Find his rate of rowing in still water;
the rate of the current. (Milne-Downey - 1st - 216 - 40 ^
10- A man can row m miles downstream in c hours, and m miles
upstream in d hours. Find his rate of rowing in still water;
the rate of the current. (Milne-Downey - 1st - 216 - 41 )
11- Two pumps are pumping water into a tank. If the first
works 5 minutes and the second 3 minutes, they will pump 2260
gallons of water. If the first works 4 minutes and the second
7 minutes, they will pump 3280 gallons. Find their capacity per
minute. (Milne-Downey - 2nd - 149 - 10 )
12- A chauffeur drives 300 miles in 11 hours, part of the time
at 30 miles an hour and part of the time at 25 miles an hour.
How many hours does he drive at each rate? (Milne-Downey - 2nd
- 151 - 25 )
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13- Alvah can row a miles downstream in h hours and a miles up-
stream in t hours. Find his rate of rowing in still water; the
rate of the current. (Milne-Downey - 2nd - 151 -26 )
14- An aviator flew 984 miles in two days. If the ratio of
the distance covered each day was 20 to 21, find the number of
miles he flew each day. (Milne-Downey - 2nd - 152 - 33 )
15- A boatman trying to row up a river drifted back at the
rate of two miles an hour but he could row down the river at the
rate of 12 f/"* miles an hour. Find the rate of the current.
(Mine-Downey - 2nd - 1 54 - 56 )
16- A boy scout observes the velocity of the report of a can-
non with the wind to be 1175 ft. per second. Another observes
the velocity of the same report against the wind to be 1085 ft.
per second. Find the rate of the wind. (Milne-Downey - 2nd -
155 - 65 )
17- Paul sailed in his motor boat at a certain rate to a point
24 miles from his home. On his return a favorable wind enabled
him to go the first half of the 24 miles at 1 1/2 times his for-
mer rate. Owing to engine trouble however he had to finish
the trip at 3 miles per hour. If the round trip took 8 hours
24 minutes, find the first rate of travel. (Milne-Downey - 2nd
- 347 - 58 )
18- A man walked to a station at the rate of four miles per
hour and traveled by train at the rate of 30 miles an hour, reach
ing his destination in 20 hours. If he had walked 3 m.p.h, and
had ridden 35 m.p.h., he would have made the trip in 18 hours.
Find the total distance traveled. (Mllne-j>gjme£ - 2nd - 340 - 86
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19- A boat crew rows 9 miles with the tide in 3/4 of an hour,
When the tide is flowing at half its former rate the crew rows
9 miles against the tide in 1 1/2 hours. Find the rate of the
stronger tide and the rate at which the crew can row in still
water. (Milne-Downey - 2nd - 350 - 94 )
20- A man rows downstream for 12 miles in 1 hour and 20
minutes. He finds that it takes him 4 hours to row back, what
is his rate of rowing in still water and what is the rate of the
stream? (Longley and Marsh - 304 - 16 )
21- A crew which rows 8 miles downstream in 40 minutes re-
quires 1 hour to row back to its starting point. What is the
rate of the crew in still water and what is the rate of the
current? (Longley and Marsh - 304 - 17 )
22- A man who can row at the rate of 4 miles an hour in still
water takes 1 1/2 hours to row a certain distance downstream and
4 1/2 hours to row back. How far down did he row and what is
the rate of the current? (Longley and Marsh - 304 - 18 )
23- A crew that can row at the rate of 10 miles an hour down-
stream takes twice as long to come up the river as to go down.
What is the rate of the current? (Longley and Marsh - 304 - 19)
24- A boat's crew rows 9 miles with the tide in 3/4 of an
hour, and when the ride is flowing in at half its former rate,
the crew rows 9 miles against the tide in 1 1/2 hours. Find the
rate of the stronger tide and the rate at which the crew row in
still water. (Longley and Marsh - 305 - 21)
25- A crew can row downstream at the rate of a miles an hour.
It takes twice as long to row a mile up-stream as it does to row
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^aTmile down stream. Find the rate of rowing in still water and
the rate of the current. (Longley and Marsh - 305 - 22 )
26- Two automobiles starting 180 miles apart and running to-
ward each other with different velocities meet at the end of 4
hours. If one had gone twice as fast and the other only three
fourths as fast, they would have met after 3 hours. What was
the speed of each? (Longley and Marsh - 308 - 12)
27* A man walked to the railway station at the rate of 4
miles an hour and traveled by train at the rate of 30 miles an
hour, reaching his destination in 20 hours. If he had walked at
the rate of 3 miles an hour and ridden at the rate of 35 miles
an hour, he would have made the Journey in 18 hours. Required
the total distance traveled. (Longley and Marsh - 309 - 14 )
28- A motorcyclist in going between two cities 160 miles
apart, found that for the first part of the trip, due to the
paved roades, he could average 40 miles an hour. On the second
half of the trip, due to the unpaved roads, he could average
only 30 miles an hour. The time of the Journey was 4 1/2 hours.
Find the number of miles of paved and unpaved roads. (Engel-
hardt and Haertter - 257 - 4 )
29- If a boat is rowed downstream 10 miles in two hours and
the same distance upstream in 3 1/3 hours, find the rate of row-
ing in still water and the rate of the current. (Wells and Hart
85 - ID)
30- A crew can row 18 miles downstream in 2 hours, and back
again in 3 hours. What is the rate of the crew in still water
and the rate of the current? (Wells and Hart - 85 - 2 )
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31- An airplane traveled 200 miles with wind of a certain
velocity in 4 hours; it returned against a wind of the same
velocity in 6 2/3 hours. What was the rate of the wind and of
the airplane? (Wells and Hart - 85 - 3 )
32-A motor boat, which can run at the rate of r miles per hour
in still water, went downstream a certain distance in n hours;
it took a hours to return. Find the distance and the rate
of the current. (Wells and Hart - 85 - 4 )
33- A crew can row 15 miles downstream in 2 hours, and back
the same distance in 3 hours. What is the rate of the crew in
still water, and the rate of the current? (Wells and Hart - 94 J
6 )
:1
<
i
-96-
VALUE PROBLEM
1- A person has two horses, and a saddle worth 50 pounds now
if the saddle be put on the back of the first horse, it will
make his value double that of the second; but if it be put on
the back of the second, it will make his value triple that of
the first; what is the value of each horse? (Bonnycastle - 85 -
15 )
2- A gentleman has two horses, and a saddle which is worth
ten guineas. If the saddle be put on the first horse, the value
of both will be double that of the second horse; but if the
saddle be put on the second horse, the value of both will be less
than that of the first horse by 13 guineas. What is the value
of each horse? (Day and Thomson - 184 - 51 )
3- The value of 146 francs is the same as 117 shillings. A
dollar and 4 francs are together worth 32 cents more than 6
shillings. Find the value in cents of a franc and of a shilling.
(Longley and Marsh - 308 - 7 )
<•
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WEIGHT PROBLEMS
1- If 100 pounds of soft coal in burning can evaporate 50
pounds more water than 6 gallons of oil, and if 60 pounds of
coal can evaporate 10 pounds less water than 4 gallons of oil,
how many pounds of water can 1 pound of coal evaporate? 1 gal-
lon of oil? (Milne-Downey - 1st - 214 - 27 )
2- Two large apples together weighed 64 ounces. If the
weight of the smaller apple had been 13 ounces less, it would
have been 1/2 of the weight of the larger one. Find the weight
of each. (Milne-Downey - 1st - 215 - 34 )
3- Two express packages together weighed 46 pounds. If the
weight of the smaller had been 4 pounds less, it would have
been 1/2 of the weight of the larger package. State the weight
of each. (Milne-Downey - 2nd - 152 - 31 )
4- The average weight of cast iron per cubic foot is 30
pounds less than that of wrought iron. If 16 cubic feet of the
former weighs as much as 15 cubic feet of the latter, what is
the weight per cubic foot of each? (Milne-Downey - 2nd - 152 -
36 )
5- Bricks in common use are of two sizes, a brick of one size
weighing 2 1/2 pounds more than a brick of the other size. If
6 of the large size bricks and 5 of the small size weigh 92
pounds
t
what is the weight of a brick of each size? (Milne-
Downey - 2nd - 152-38 )
6- A $5 goldpiece weighs 1/2 as much as a J 10 goldpiece. If
the combined weight of three of the former and two of the lat-
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ter is 903 Troy grams, what is the weight of each? (Milne-
Downey - 2nd - 152-48 )
7- A mixture of four measures of gasoline and eight measures
of water weighs ^10 grams, and a mixture of seven measures of
gasoline and five measures of water weighs 1 98 grams. What is
the weight of twelve measures of (a) pure water, (b) pure gaso-
line? (Longley and Marsh - 307 - 6 )
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